We use household survey data and a unique census of institutionalized children to analyze the impact of abortion legalization in Romania. We exploit the lift of the abortion ban in December 1989, when communist dictator Ceausescu and his regime were removed from power, to understand its impact on children"s health at birth and during early childhood and whether the lift of the ban had an immediate impact on child abandonment. We find insignificant estimates for health at birth outcomes and anthropometric z-scores at age 4 and 5, except for the probability of low birth weight which is slightly higher for children born after abortion became legal. Additionally, our findings suggest that the lift of the ban had decreased the number of abandoned children.
Introduction
Abortion legalization is, by far, one of the most controversial public policies around the world. Using the 1973 Roe v. Wade Supreme Court decision to legalize abortion in the US, several studies have examined the characteristics of cohorts born before and after this policy came into effect. The main conclusion is that abortion availability has, on average, lead to an improvement in the socio-economic outcomes of the cohorts of children born after the change. In particular, they are less likely to be living with a single parent or in poverty, to be receiving welfare and die as infants (Gruber et al., 1999) , less likely to commit crimes (Donohue and Levitt, 2001, 2004) , less likely to use controlled substances as teens (Charles and Stephens, 2006) , and they have lower teen childbirth and out-of-wedlock childbearing rates (Angrist and Evans, 1999) . Some of these findings remain somewhat controversial. For instance, Foote and Goetz (2008) recently casted doubt on the relevance of the causal link suggested by Donohue and Levitt (2001) between legalization of abortion and the decline in crime during the 1990s in the US.
Apart from the studies on the US, there is very limited evidence on a causal link between access to abortion and socio-economic outcomes of children. One exception in the context of a transitional economy is Pop-Eleches (2006) , who finds that children born immediately after abortion became illegal in Romania display worse educational and labor market outcomes later on in life than do children born prior to this policy change. 1 Starting in 1966, Romanian communist authorities drastically restricted abortion and made family planning illegal. This was one of the most restrictive anti-abortion laws and one of the toughest in the world. 2 Abortion and family planning remained illegal until December 1989 when the communist dictator Nicolae Ceausescu was killed and his regime was removed from power.
In this paper, we use this unexpected policy change as a natural experiment to assess the impact of abortion legalization on several children-related outcomes and on child abandonment. Our first aim is to use the lift of the abortion ban in Romania to assess the causal impact of abortion legalization on children"s health status. Our main outcome of interest is health at birth measured by children"s birth weight and low birth weight.
Additionally, we examine the impact of the abortion legalization on early childhood 1 Additionally, using aggregate data, Pop-Eleches (2006) provides evidence that the abortion ban influenced early infant outcomes, i.e., increased infant mortality and the percentage of low birth weight, from 1966 to 1968. 2 Romanian women without children paid a "celibacy tax" of up to 10 percent from their monthly salaries, while women of childbearing were forced to undergo monthly gynecological exams at workplaces and schools (Greenwell, 2003) . malnutrition and stunting measured by height-for-age and weight-for-height z-scores.
Understanding health outcomes early in life is crucial since poor health at birth (typically observed as low birth weight) and/or during early childhood (typically measured by anthropometric z-scores) has, on average, adverse long-term consequences such as poor school performance and lower labor market achievements in adult life (Almond and Currie, 2010; Case et al., 2002 Case et al., , 2005 Smith, 1998 Smith, , 2009 .
Our second aim is to investigate the effect of the unexpected change in abortion policy on child abandonment, one of the most shocking outcomes of the abortion ban in communist Romania. The complex factors that initiated child abandonment started in 1966, when the authorities restricted abortion and intensified in the 1980s when the centralized distribution affected families" abilities to cover basic needs such as eating, heating or lighting their homes.
In particular, starting in 1970"s, parents were placing their children in state-run institutions, either as a temporary measure or permanently, in the form of abandonment (see Mitrut, 2008) .
These children were deprived of adequate care and opportunities for emotional and social development. 3 While the magnitude of this phenomenon before 1989 remains unknown, it is believed that about 2-4% of the total Romanian population aged 0-18 were institutionalized in early 1990s (UNICEF, 2007) . Our prior is that if abortion availability reduces the number of unwanted or unplanned children, one may expect a lower rate of child abandonment immediately after abortion is legalized. 4 We investigate the consequences of the lift of abortion ban using two different data sets. First, we study whether health outcomes have improved among children born after the lift of the ban using the first two waves (1994-95 and 1995-96) of the Romanian Integrated Household Survey. These are the first representative Romanian data sets that, in addition to the standard socio-economic information, include anthropometric measures such as birth weight, current weight, and height/length for children 0-60 months of age at the time of the survey. Secondly, we document the relationship between abortion ban and child abandonment using a unique census data covering all state institutionalized children in Romania in 1997. 5 Our empirical strategy relies on the fact that the unexpected legalization of abortion in December 1989 led to an immediate reduction in the number of births about six months later, 3 Children that were previously institutionalized and subsequently adopted or placed in family-base care have reduced cognitive, physical, behavioral, and social emotional ability (Nelson et al., 2007; Maclean, 2003; Johnson, 2000) . 4 Bitler and Zavodny (2002) find for instance that abortion legalization in the US lowered the rates on child abuse and neglect. 5 Institutionalized children were not part of the Romanian census or any other official surveys in Romania.
in July 1990. This pattern was expected since women who were in their second or third trimester could not make use of the abortion legalization because, under the new liberal law, abortion was only allowed during the first trimester of pregnancy. Thus, children born July 1990-December 1990 were born under a liberal abortion policy if compared to those born January-June 1990.
We study health outcomes and child abandonment using two different empirical frameworks.
First, we draw on a before-after strategy and calculate simple differences between the outcomes for children born immediately before and immediately after July 1990. Secondly, we consider a difference-in-difference strategy. The idea is that even though we may observe an improvement in outcomes among children born during the 2 nd semester in 1990 (July-December) relative to those born during the 1 st semester (January-June), this could be because health outcomes are not orthogonal to calendar effects (van Hanswijck de Jonge et al., 2003; Loskin and Radyakin, 2009 ). However, if this is the case, then we should observe a similar tendency for those born during the 2 nd and 1 st semesters in 1991.
Overall, we find insignificant estimates for health at birth except for the probability of low birth weight which is slightly higher for children born after abortion became legal. Similarly, the pattern of our estimates for weight-for-height and height-for-age z-scores is positive, but these estimates are not statistically significant. With respect to child abandonment, our findings suggest that the lift of the abortion ban has decreased the number of abandoned children in the total live births. Using regional variation in fertility and child abandonment, we calculate that the immediate impact of the policy change was a decrease of about 4 abandoned children per 10,000 live births.
The remainder of our paper is organized as follows. Section 2 discusses the theoretical mechanisms through which the abortion ban is expected to have influenced children"s outcomes. Section 3 explains the Romanian context and describes our data. The estimation strategy is presented in Section 4. Estimates for weight at birth and anthropometric z-scores are described in Section 5, while in Section 6 we address the issue of child abandonment.
Finally, Section 7 concludes.
The mechanisms through which an abortion ban may affect children's outcomes
There are three main possible mechanisms through which an abortion ban may affect children"s outcomes (see also Pop-Eleches, 2006 . First, changes in access to abortion may influence the number of unplanned or unwanted children (the so-called unwantedness effect), which, in turn, should affect children as follows:
(1) the standard model of child quality-quantity trade-off predicts that an increase in the number of children as a result of an unwanted pregnancy may lead to a decrease in child quality (Becker, 1981; Becker and Lewis, 1973) ;
(2) when access to birth control methods is limited, women are less able to postpone their childbearing to an optimal time, which may be inconsistent with their long-term educational and labor market plans, which in turn may have negative effects on children (Angrist and Evans, 1999); 6 (3) lack of access to abortion may have a negative influence on fetal health through at least two important channels: a) it may not allow parents to end a pregnancy based on fetal health and b) it may lead to delayed and/or unhealthy prenatal care due to unwantedness (Grossman and Jacobowitz, 1981; Rosenzweig and Schultz, 1983; Grossman and Joyce, 1990). 7 Secondly, another key process that may affect the average socio-economic outcomes of children is the composition of women who are more likely to carry pregnancies to term. There is no theoretical consensus on the direction of this effect and the empirical evidence is also quite mixed. In the US, the marginal users of abortion were women from more disadvantaged socio-economic backgrounds and therefore they were more likely to be affected by the policy change, further suggesting an increase in the average outcome of the children born following legalization of abortion (Gruber et al., 1999) . Exploring the Romanian cohorts born before and after the 1966 abortion ban, Pop-Eleches (2006) finds that children born after the abortion ban are actually better-off in terms of education and labor market outcomes. This surprising effect is due to the composition of women more likely to have an abortion prior to the ban. On average, women living in urban areas and highly educated women were more likely to have an abortion in Romania prior to the 1966 policy change. 6 In addition, involuntary parenthood may influence the mother"s and/or the father"s physical well-being, which may affect the development of the child in utero and within the family. 7 Additionally, young teenagers (13 to 17 years) have a higher risk of low birth weight babies and premature and small for gestational age births (Fraser et al., 1995) . Advanced maternal age (>35 years) is also considered as a risk factor for low birth weight and stillbirths (Jolly et al., 2000) .
Once controlling for this composition effect using observable background characteristics, the pattern is reversed and the abortion ban indeed decreases the long-term outcomes of Romanian children (as expected). Conversely, when turning to the effect of the 1989 legalization of abortion and access to birth control methods on children"s educational outcomes, Pop-Eleches (2009) finds that the composition effect of women is similar to the pattern seen in the US during the 1970s: women from more disadvantaged socio-economic backgrounds are more likely to experience reduced fertility.
Thirdly, in addition to the unwantedness and the composition effects, changes in cohort size may also affect educational and/or health outcomes because of changes in the crowding of a country"s educational and/or health resources. For instance, Romanian children born in 1967 went to school with a cohort that was more than twice as large as the 1966 cohort, hence the mean amount of public expenditures per child was most likely reduced (Pop-Eleches, 2006) . This kind of reduction can be expected to influence the number of children per class, which is negatively correlated with test scores (Angrist and Lavy, 1999) . With respect to health, a cohort of smaller size could benefit from more frequent/better access to doctors and hospitals.
However, these crowding effects are probably of a less concern in our study. Health outcomes are expected to be more sensitive to mothers" characteristics than to other external factors, especially at birth. So, the situation is very different when compared to studies considering human capital formation: educational outcomes are much more affected by public expenditures.
Overall, the different channels reviewed in this section foretell that abortion legalization should positively affect the outcomes of children born immediately after the lift of the ban compared to children born before the lift. Next, we turn to our data in an attempt to assess the magnitude of the causal link between abortion legalization and children"s outcomes in Romania.
Data and descriptive statistics 3.1 The Romanian context
In 1966, Romania abruptly shifted from one of the most liberal abortion policies in the world to a restrictive and conservative policy that made abortion and family planning illegal. 8 More exactly, the 1966 decree stipulated that abortion was allowed only for women who already 8 According to Berelson (1979) , in 1965 there were 408 abortions per 100 live births in Romania. had four or more children, for women over the age of 45 whose lives were jeopardized by the pregnancy, and for women whose pregnancy resulted from rape or incest. The policy had an immediate success in raising the fertility rate from 1.9 to 3.7 children per woman in one year ( Figure 1 ). The sharp increase was followed by a steady decrease until 1985. 9 This decline was mainly due to a massive increase in illegal abortions (Kligman, 1998) . Abortion stayed illegal until December 1989, when Ceausescu and his regime were removed from power.
Insert Figure 1 here As shown in Figure 1 , the repeal of the ban on abortion and family planning was followed by an instant decline in the fertility rate, basically due to abortions. In 1990, Romania reached the highest rate of induced abortion in the world: 200 per 1,000 women aged 15-44, a number seven times higher than in the US (Serbanescu et al., 1995) . 10 However, one possible threat to our identification strategy could be that the drop in fertility starting in 1990 is due to a decline in demand for children caused by the transition period and not by the abortion legalization (see also Pop-Eleches, 2009 ).
To investigate this issue, we first compare the demographic situation in Romania with that in Bulgaria and Hungary, two countries that were also part of the Eastern Bloc until 1989. In these two countries, we do not observe the same downward trend immediately starting in 1990. The decreasing slope is more gradual, and the two curves are very similar only after 1992, as shown in Figure 1 . 11 Another possible threat is that the drop in fertility might be explained by the repeal of different pronatalist policies introduced during the communist era.
However, no major changes in the monthly child allowances or maternity leave policies took place immediately after the fall of communism (see World Bank Report, 1992 and Pop-Eleches, 2010, for a more exhaustive discussion).
In Figure 2 , we show the number of monthly births in 1989-1991 based on the Romanian natality files. We observe a huge drop in fertility starting roughly six months after abortion was legalized (see also Pop-Eleches, 2009 ). This six-month lag was expected. Since abortion 9 In 1985, Ceausescu reinforced the decree by raising the number of required children per woman to five (Greenwell, 2003) . 10 Note also the huge number of over 1 million induced abortions in 1990. 11 Additional evidence is provided by Pop-Eleches (2010) who compares Romanian to its neighboring Moldova, and does not find similar patterns in fertility rates. Moldova is an appropriate comparison since the majority of the population is ethnically Romanian. Also, in Moldova, abortion was not banned before 1989, so any changes after 1989 are basically induced by the transition process. The pattern observed in Moldova is pretty similar to that of other transition countries. was legalized in late December 1989 and since under the new abortion policy an abortion is allowed only during the first trimester, we expect lower monthly births rates after June 1990.
Insert Figure 2 here

Data
To study the anthropometric outcomes, we use the first two waves (1994-95 and 1995-96) representative surveys that, in addition to standard socio-economic characteristics, include information on fertility history as well as anthropometric information for children.
It is from these two waves of the survey that we can uncover the information on the cohorts born in July of 1989 and onward, since the questions about anthropometric outcomes were collected for all children 0-60 months of age at the time of the survey. All in all, we have information on almost 5,000 children 0-60 months of age. However, our main cohorts of interest comprise children born in 1989, 1990, and 1991, respectively. More specifically, in the empirical analysis, we consider two different subsamples: July 1989-June 1991 (1,875 observations) and January 1990-December 1991 (1,994 observations).
Our two main outcomes of interest are birth weight and low birth weight. We choose to consider two definitions for low birth weight: the conventional definition which relies on a threshold of 2.5 kg, and also a slightly higher threshold of 3 kg. We choose to proceed in this way as only 4% of our sample was below the 2.5 kg limit, compared to 22.6% when we use the 3 kg cut-off point. 12 According to the RIHS, the mean birth weight of the children born July 1989-June 1991 is 3.229 kg, with a standard deviation of 0.439. Further descriptive statistics are reported in Table 1 .
Insert Table 1 The mean age of the children under consideration is around 50 months and 47% of the children are girls. Concerning the mother"s characteristics, the average age at birth is 24.4 years. About 34% have finished primary education, 61% have attended secondary school, and only 5% have a tertiary education. Ninety percent are ethnically Romanian, 3% are Roma, and 7% are classified as "other" (Hungarian, Germans, etc.). One important issue at this point is to understand how the lift of the ban has changed the composition of families that carried pregnancies to term.
As already explained, we expect the lift of the ban to influence children born in July 1990 or later. We therefore start by checking whether the repeal of the abortion ban had any effect on the composition of families having children one year after this cutoff (July 1990 -June 1991 compared to one year before (July 1989-June 1990). From Table 1 , we first observe that mothers" age at birth decreased by more than half of year after July 1990, i.e., older women were more likely to benefit from the lift of the ban. Also, we notice that the abortion legalization mainly influenced households from more disadvantaged backgrounds since women with only primary education were less likely to give birth once the abortion and other contraceptive methods were legalized. 13 These results are in line with Pop-Eleches (2009), who finds a similar composition effect using a sample of the 2002 census.
Empirical strategy
In what follows, we present our methodology and empirical specifications. Let us start by considering a simple before-after strategy. More exactly, we consider children born July 1989-June 1991, i.e., children within a reasonably short time span before and after July 1990
(when the policy came into effect). We define a treatment dummy T, which equals 1 if the child i is born July 1989-June 1990 and 0 if the child i is born July 1990-June 1991. The impact of the policy change is captured by the coefficient α 1 from the following model:
where y i represents an outcome of interest (birth weight, low birth weight or z-scores) for a child i. This estimation strategy is equivalent to the calculation of a simple difference between the outcomes when T=1 and T=0. At this stage, it should be noted that our coefficient of interest α 1 is expected to pick up the overall impact of the abortion legalization on children"s health outcomes at birth: both the composition effect and the unwantedness effect.
In an attempt to control for the composition effect, we further add a set of observable controls into (1):
where y i and T i are defined as above, and X i is a set of child and family background variables.
More exactly, we control for the mother"s education (three dummies), mother"s ethnicity (three dummies), mother"s age at birth, an urban dummy for the child"s place of birth, a dummy for the sex of the child, 8 region of birth dummies, and a survey wave indicator. 14 We also include two household specific controls, measured at the time of the survey: the number of durables goods in the household (such as TV, radio, car, computer, etc) and the log of household consumption, which is presumably a better measure of long-term resource availability than income. 15 After we control for the composition effect in (2), β 1 captures the unwantedness effect. 16 To assess the impact of the lift on the abortion ban, we further rely on a difference-indifference strategy. The intuition is as follows. Suppose that the lift of the ban indeed has a positive effect on children"s health at birth. Then, in 1990, one should observe an increase in health among children born during the 2 nd semester (July-December) if compared to those born during the 1 st semester (January-June). However a large number of empirical studies have highlighted that health outcomes are not orthogonal to calendar effects. This finding holds both in developed countries like the US (van Hanswijck de Jonge et al., 2003) and
Japan (Tanaka et al., 2007) and in transition and developing countries like Poland (Koscinski et al., 2004) and India (Lokshin and Radyakin, 2009 ).
Yet, if such correlations between a child"s health outcomes and semester of birth do exist, then we should observe a similar tendency for those born during the 2 nd semester (if compared to those born during the 1 st semester) in 1990 and in 1991. Or, put differently, if the abortion legalization had a significant effect, the difference between 1991 and 1990 in health outcomes for children born January-June should be positive and significant, while we do not expect any significant difference in health between children born July-December 1991 and those born July-December 1990.
Our main identification assumption is that 1990 and 1991 are similar years, and they are indeed. No major reforms took place in the provision of maternity and child benefits in the first three years following the fall of communism (see World Bank, 2002) . Additionally, different demographic and economic indicators (e.g., number of beds in hospitals, number of marriages, births attended by skilled health personnel, GDP per capita, Gini income) remained pretty stable during 1990 and 1991 (UNICEF TransMonee, 2008 Statistics Romania). 17 Our difference-in-difference is obtained from the following model:
where y is defined as before, T is equal to one when the child was born during the 2 nd semester (and 0 otherwise), and D 90 is a dummy that takes the value 1 if the child was born in 1990 and 0 if born in 1991. It captures factors that would have changed y even in the absence of the policy. The parameter of interest is 3  , the coefficient associated to the interaction between T and D 90 . The crossed term equals one for the children born in the 2 nd semester of 1990 and captures the effect of the policy on the treatment group.
If there are indeed positive consequences of the lift of the abortion ban, then we expect to find a positive value for γ 3 . In other words, the difference in y between children born during the 2 nd semester and children born during the 1 st semester should be significantly higher in 1990 than in 1991. Conversely, in the absence of the abortion effect, the difference in outcomes between 17 One possible threat to this identification strategy could be related to the emotional changes related to the political transformations. Recent evidence suggests that prenatal stress may influence both the duration of the pregnancy and fetal maturation and thus increase the risk of adverse outcomes at birth (Camacho, 2008) . However, we believe that this is not of a serious concern in our estimations. First, as we explained, most of the economic/demographic indicators were pretty stable in 1990 and 1991. Secondly most of the Romanians felt joy, and optimism in December 1989 (Gallagher, 2005) . However, we cannot exclude the fact that happiness and optimism may, in turn, affect how women perceive their unplanned or unwanted pregnancy at the time of conception. children born during the 2 nd and the 1 st semester should be similar in 1990 and 1991 and γ 3 will remain insignificant.
As with the before-after estimates, we also incorporate some control variables to pick up the composition effect of women giving birth:
When estimating (4), we have also investigated the possibility of different returns to the exogenous covariates in 1990 and 1991, respectively, by adding interaction terms of the form (1) and (2) Insert Table 2 here
The impact of abortion legalization on children's health outcomes
Birth weight and low birth weight
In panel A, we start by considering the birth weight outcome. Although the pattern of our estimates is positive, the estimates reveal no significant effects in the baseline specification in Column (1a) or after we control for the composition effect in Column (1b). We consider separately girls (Columns 2a, 2b) and boys (Columns 3a, 3b) and also urban (Columns 4a, 4b) and rural (Columns 5a, 5b). 19 The pattern is still positive, but our estimates do not turn out significant. Next, in panel B, we consider the low birth weight outcome (<2.5kg). The pattern of our estimates is now negative (as expected), but none of the estimates is significant.
Finally, in panel C, we consider a higher threshold for birth at weight (<3kg). The overall impact of the abortion legalization appears to be positive. Both in Columns (1a) and (1b), the estimates are negative and significant at the 10% level, suggesting that children born after the abortion ban was lifted had a 3.7% lower likelihood of having a low birth weight.
Additionally, our coefficient of interest is negative and significant at the 10% level when we consider the boys as well as the urban sample. Table 3 presents our main results for the health at birth outcomes using equations (3) and (4).
More exactly, we start by showing the following coefficients: the coefficient on the treatment dummy variable γ 1, i.e., whether the child is born during the 2 nd semester; γ 2 , the year 1990 indicator; and our main coefficient of interest γ 3, i.e., the crossed term between the treatment and year indicator dummy. The crossed term is expected to capture the overall impact of the change in the abortion legislation on the newborns" health outcomes. For each outcome, we report estimates from our specification (3) in Columns a and (4) in Columns b.
Insert Table 3 here
In panels A and B, we consider the birth weight outcome and the low birth weight (<2.5 kg).
Although the pattern of the interaction term is again as expected, it is never significant. In panel C, we present the low birth weight outcome (<3kg). Now, the overall impact of the abortion legalization is positive and substantial. In Columns (1a) and (1b), the estimate for γ 3 is negative and significant at the 5% level, suggesting that children born after the abortion ban was lifted had a lower likelihood of suffering from low birth weight. The results have a similar pattern when we consider only the urban area, with our coefficient of interest still significant at the 5% level but of even larger magnitude. Also, in Columns (2b) and (3b), we observe that girls had a lower likelihood of low birth weight if born immediately after the abortion legalization. One possible explanation is that girls are more likely to be affected by unhealthy prenatal care than boys. In particular, there are studies showing that the negative effect of maternal smoking during pregnancy on birth weight is greater in newborn girls than in newborn boys (Hermanussen et al., 2006) .
Further discussions and robustness check
Let us attempt to assess the relevance of our results. A first issue is to know whether we are right in assuming that the decline in fertility relates to change in abortion policy (and not by some improvement in the socio-economic conditions within the country immediately after the fall of communism) as discussed in Section 3.1. Thus, we decide to perform a simple falsification exercise to confirm that this is indeed the case.
More specifically, we replicate our empirical strategy on health at birth outcomes using children born in 1991 and 1992 (1,854 observations), the 2 nd semester being our treatment group. 20 Of course, since there is no change in abortion availability during these years, we expect the cross product between the 1991 year dummy and the 2 nd semester dummy to be insignificant (i.e., for low birth weight (<3kg)), unless we pick up something else (for instance some other socio-economic transformations). When we apply our difference-in-difference estimation strategy, the crossed term is equal to -0.063 (t=-1.55) for birth weight with no controls and -0.033 (t=-0.82) with controls. Even though the estimates are still not significant, we observe that the sign has reversed compared to Table 3 , panel A. Concerning the probability of observing the birth weight below a given threshold, the crossed terms are negative and insignificant at the 5 percent level: -0.012 (t=-1.68) without covariates and -0.018 (t=-1.20) with covariates for low birth weight (<2.5 kg), 0.056 (t=1.33) without covariates and 0.036 (t=0.86) with covariates for low birth weight (<3 kg). The fact that these crossed terms are never significant at the 5 percent level is consistent with our assumption that the drop in fertility after June 1990 is due to changes in access to abortion. 21
Next, we discuss our insignificant estimates respectively for birth weight and low birth weight (<2.5kg). In particular, the lack of a significant effect of the abortion legalization on these health outcomes could be due to our relatively small sample size. Drawing on Monte Carlo simulation, we study next the power of a 0.05 test against the null hypothesis that there is no effect for various sample sizes.
Consider for instance the case of birth weight. Using the estimated coefficients described in Table 2 and drawing residuals from the corresponding normal distribution, we construct a set of simulated values for birth weight and estimate a linear regression expressing birth weight as a function of a treatment dummy. 22 We then check the significance level of the coefficient associated to the treatment dummy. We repeat the procedure for sample sizes ranging from 250 to 10,000 (with an increment of 250) and consider 2,500 replications for the simulations.
According to our results, the probability of having a statistically significant effect (at the 5% level) of the treatment is less than 60% for birth weight and about 20% for very low birth weight (< 2.5 kg) when the simulated sample comprises 10,000 observations. This pattern holds because we have a very low coefficient of the treatment dummy for both child health outcomes. The lack of effect of changes in abortion policy on usual child health outcomes 20 While we only present the difference-in-difference strategy, the results (available upon request) attained using a before and after strategy are very similar. Additionally, we have also considered another falsification exercise using children born in 1992 and 1993. As in the 1991-1992 case, the interaction terms are never significant. 21 We have also performed a falsification exercise using the 1992-1993 years and reach similar conclusions: the crossed term measure the possible effect of a (fictitious) change in abortion policy is never significant 22 The treatment values are obtained by rounding draws from a uniform distribution.
(birth weight, birth weight less than 2.5kg) is an important result with respect to the existing literature on socio-economic consequences stemming from changes in abortion policy. Furthermore, we try to see whether our estimates, after controlling for changes in composition of women more likely to carry pregnancies to term, are consistent with the observed yearly aggregate data. 23 Figure 3 shows a stable pattern immediately before and after 1990 on the low birth weight outcome (<2.5kg), while we observe a slight increase after the lift of abortion ban for the low birth weight (<3kg) and the birth weight. These aggregate trends suggest that, except for the infant mortality, the lift of the abortion ban did not drastically change the health outcomes at birth. However, the comparison between our results when using household data and the aggregate statistics suggest that taking into account the changes in the composition of women giving birth is very important. Overall, our results from household data where we also take into account the changes in the composition effect are consistent with the aggregate data and our findings do not seem to be driven by our relatively small sample size.
Insert Figure 3 here At the same time, it is important to keep in mind that our empirical analysis probably underestimates the impact of the abortion legalization on birth outcomes. Indeed from Figure   3 it is clear that the abortion legalization had also decreased infant mortality. These children were probably the weakest in terms of birth weight. Consequently, we should interpret our results as children"s outcomes given that the child survived (i.e., survived birth or the first year of life). As a consequence, our conditional estimates (given the child survived) provide a lower bound of the effect of the lift of the abortion ban. Unfortunately, there is no information in the data that could allow us to correct for the possible underlying selection bias. 24
Anthropometric weight-for-height and height-for-age z-scores
We now present additional evidence on the two most commonly used nutritional outcomes measured at the time of the survey: 1) weight-for-height which is an indicator of wasting and reflects the current malnutrition status relative to height, and 2) height-for-age, which is an indicator of stunting due to chronic malnutrition attributed to long-term protein deficiency 23 The only information available at Statistics Romania is aggregate yearly data on low birth weight (<2.5kg and <3kg) outcomes (monthly data would have been preferable). 24 Moreover, our estimates may be contaminated by omitted characteristics of the mothers" prenatal behavior (e.g., smoking, drinking). However, we expect this to affect similarly mother"s characteristics immediately before and after 1990. and/or low food intake for long periods of time, reflects not only current status but also past health and nutritional investment. 25 When turning to the data, we standardize our anthropometric measures using a reference of well-nourished children (see WHO, 2006) . The reference population is used to calculate the anthropometric indices that can be expressed in terms of z-scores. 26 Before presenting our main results, we briefly discuss some descriptive statistics. 27 First, the average weight-forheight is 0.655 standard deviations above the median of the reference population; second, the height-for-age indicator is more than one standard deviation below the median of the reference population, indicating that chronic malnutrition is important among Romanian children.
Insert Table 4 here
We use a similar estimation strategy as for the birth weight outcome. Table 4 presents the regression results for equations (1) and (2) using the before-after strategy, while Table 5 reports results from estimating equations (3) and (4) using the difference-in-difference strategy. Additionally, in all of our regressions, we control for the child"s age in months. 28 In panel A, we consider the weight-for-height z-scores and in panel B the height-for-age zscores. The estimates in Tables 4 and 5 reveal no significant effects for the two considered nutritional outcomes. 29
Insert Table 5 here
We need to be cautious about inferring strong conclusions since there are several potential threats to our identification strategy when we turn to the anthropometric z-scores. One potential concern is related to the issue of measurement error. It is generally argued that children"s anthropometric status such as current weight and height/length are difficult to measure. According to the RIHS survey manual provided by the World Bank, the current weight and height information was collected during the 2 nd compulsory visit at the household, 25 The weight-for-height and height-for-age indicators may or may not move together. For instance, a child with chronic malnutrition may not necessarily suffer from acute malnutrition (Victoria, 1991) . 26 More exactly, the z-scores are calculated for a child"s weight (or height), given age and gender, by subtracting the median weight (or height) in the reference population and dividing by the standard deviation of the reference population. The main idea is that children under normal conditions grow in similar patterns, and therefore any deficiency in growth could be attributed to an unfavorable situation. 27 We have already excluded 78 observations with extreme z-scores. "Extreme" usually means a z-score above 6 (in absolute value) for height-for-age and above 5 (in absolute value) for weight-for-height (WHO, 2006) . 28 The results, however, are very similar when we do not. Also, our results (available upon request) are very robust to the inclusion of a linear monthly trend. 29 In addition, we considered low (below -2 SD) weight-for-height (or wasting) and height-for-age (or stunting), but the results do not turn out significant. while during the 1 st visit mothers were asked to bring their children to the territorial dispensaries, where current height and weight were documented.
We cannot assess the magnitude of the possible under/over measurement reporting. If parents would over-report the weight and/or height of their weakest children (and if the weakest children are those born under the restrictive abortion regime) and correctly report the measures of their other children, we would probably find, on average, no significant differences between the two groups. It is important to stress that for birth weight, the possible measurement error issue is reduced to a minimum since birth weight is usually based on the child"s medical certificate. 30 Another potential concern with the z-score outcomes is that the nutritional status of very young children may change rapidly with age regardless of the existence of an external shock.
Of a special concern, it is the height-for-age z-score which is a stock or long-term indicator, resulting from low growth due to protein deficiency for longer periods of time, and reflects not only current but also past health and nutritional investment. Thus, older children may accumulate a larger deficit resulting in lower height for age if compared to younger children (see Bundervoet et al., 2009; Martorell and Habicht, 1986) .
The nutritional literature recommends comparing children within certain age intervals in order to avoid capturing the pattern of malnutrition which changes with age. Waterlow et al. (1977) suggests the following age intervals: 1) highly recommended: 0-2.99 months, 3-5.99 months, 6-8.99 months, 9-11.99 months, 1-1.99 years, 2-2.99 years, 3-3.99 years, 4-4.99 years; 2) recommended: 0-5.99 months, 6-11.99 months, 1-1.99 years, 2-3.99 years, 4-5.99 years; 3) permissible: 0-11.99 months, 1-1.99 years, and 2-5.99 years. We compare children about 49 months old (in the before-after estimation strategy) and children about 45 months old (in the difference-in-difference strategy), while the average age difference between the treated and the control group is less than 12 months. So, any possible bias due to aging is reduced to minimum. This provides some evidence that any relationship that we may find is not due to a differential age pattern. 31 30 In Romania, when mothers leave the hospital/clinic after giving birth, they are automatically issued a medical certificate for the child ("Certificat medical constatator al nascutului viu") stating, among other information, birth weight. This certificate must be presented when registering the child in the national registry. One additional concern may be related to the number of children born at home. However, less than 1% of the children in our sample were born at home. 31 However, in our analysis, we have also controlled for potential age effects by controlling for the child"s age in months. Additionally, another potential concern may be that children are measured in two different survey years. The results based on only one survey wave (1994-1995, to capture children born in 1989) do not vary.
Abandoned children
So far, we have only considered the effect of abortion legalization on outcomes of noninstitutionalized children. However, this leads to an incomplete picture since the institutionalized children were probably the true "unwanted" children. These are children living in an institution or residential care for more than ten children, without parents, in which care is provided by some professional personnel (Browne, 2009) .
The high number of institutionalized children was, arguably, one of the most shocking outcomes of the Romanian abortion ban and lack of family planning. "The State wanted them, the State should raise them" became an accepted norm under the Ceausescu regime, claimed by families when leaving their children in maternity wards, hospitals, or directly in institutions. In this section, we attempt to understand the effect of abortion legalization by focusing on the undocumented category of institutionalized children. For this purpose, we make use of a unique census data that covers all Romanian institutionalized children in 1997. 32 The backgrounds of these children are poorly documented, in particular due to very limited information about their biological families (Carter, 2005) . Our data provides some useful information, e.g., birth year and month, whether the child has any family contact, and whether the child entered the current institution from his/her family or from another institution. Next, we distinguish between two main categories of children: 1) abandoned children, defined here as children who have living parents, but who have no contact with them and/or are declared legally abandoned and 2) temporarily institutionalized children, defined here as institutionalized children who stayed in contact with their families. 33 The latter group included children temporarily institutionalized by their families due to poor economic conditions or some other social motive, but also children who needed special care. 34 Institutionalization may be seen as a way for very poor families to invest in their children"s human capital by temporarily institutionalizing their children. This clearly sets up a selection problem that prevents us from identifying a clear-cut link with the issue of unwantedness.
Thus, in what follows, we only concentrate on the abandoned children and do not consider the case of temporarily institutionalized children. The proportion of abandoned children accounted for 32% (or 30,300 children) of all institutionalized children according to the 1997 census.
Insert Figure 4 here Figure 4 presents the number of abandoned children born in 1989-1991, by month of birth.
We observe an abrupt drop in the number of abandoned children starting roughly six months after the lift of the ban, similar to Figure 2 . However, the relevant outcome here is the number of abandoned children relative to the cohort size at birth, by month and year of birth. We make use of the Romanian 1992 census to calculate these proportions by region of birth.
Additionally, we also construct a measure for child abandonment at birth using the information on whether the abandoned child entered the current institution directly from their families or from another institution. 35 Figure 5 depicts the abandoned children per 10,000 live births, by month and year of birth. It suggests that the lift of the ban had an immediate effect on child abandonment. In particular, we observe a sharp drop in the number of abandoned children per 10,000 live births starting July 1990. However, starting with 1991, we observe a slight increase in the number of abandoned children relative to the total live births. In what follows, we try to understand the causal impact of the lift of the ban on child abandonment per 10,000 live births by month,
year and region of birth using similar specifications to those described in Section 4. 36 Insert Figure 5 here
In Table 6 , we present the results from a before-after strategy. In panel A, Columns (1a) - (1c) we consider children born January -December 1990, i.e., six months before and after July 1990. As a robustness check, in panel B, Columns (1a) -(1c) we also consider children born 35 The institutional setting specified that abandoned children of three years of age or younger lived in leagane (nurseries) or hospitals. It was only after the age of three that children were transferred to case de copii (children"s home), camine spital (hospital placement centers), or gradinite speciale (special kindergartens) (Mitrut, 2008) . Most of the children were usually abandoned immediately after birth in hospitals or maternity wards. 36 We use regional variation in child abandonment and fertility history. According to Romanian National Statistics, the Romanian territory is organized into 8 regions. Alternatively, we could have used the variation at the county level (42 counties), but we have many observations with no child abandonment. Additionally, the fact that we do not know whether the abandoned children were institutionalized in the same county in which they were born may introduce some measurement error. Using regions instead of counties will reduce any possible measurement errors. However, we have tried all our specifications using the county of birth variation. The results, available upon request, are very similar to those obtained when using regional variation.
July 1989-June 1991, one year before and after July 1990. The treatment dummy equals 1 for children born after July 1990 and 0 otherwise. Additionally, in Columns (2a) -(2c), panels A and B we try to capture the effect of the abortion legalization on child unwantedness at birth.
Insert Table 6 here As expected, the overall pattern of our estimates is negative, suggesting that indeed the lift of the abortion ban has decreased the number of abandoned children in the total live births.
However, these results require some further discussions. In panel A, column (1a), the immediate effect, with no other controls, seems to be negative but not significant. In column (1b), we include the region of birth dummies to control for important time invariant heterogeneity across regions and our treatment dummy turns out significant at the 10% level. 37 In particular, it seems that the immediate impact of abortion legalization on child abandonment was of about 4 abandoned children per 10,000 live births. This effect, even though statistically significant, is arguably quite low in magnitude. Finally, although in Figure   4 we do not observe any trend 6 months before and after July 1990, in column (1c) we include a linear time trend in month of birth. The treatment dummy is still negative and significant but, not surprisingly, the magnitude of the coefficient (and the standard errors) is now twice as big compared to column (1b). This occurs because of the correlation between the treatment and the calendar month variable. This overall pattern is consistent when we look at abandonment at birth, in columns (2a) -(2c): the treatment variable is now significant at the 5 % level. As robustness test, in panel B
of Table 6 , we consider children born July 1989 -June 1991. Our results are comparable to those in panel A, but the negative coefficient for the treatment dummy turns significant only once the linear trend is introduced as explanatory variable.
Finally, in Table 7 , we consider a difference-in-difference strategy for children born January 1990 -December 1991. Our key coefficient, the interaction term between the treatment and being born after 1990, is negative and significant at the 1% level in all our specifications. We conclude that abandonment was reduced during the first six months after the lift of abortion ban, a finding consistent with a "wantedness" effect.
Insert Table 7 here However, our results have to be interpreted with care due to several reasons. First, they are probably only a lower bound of the true effects given that we do not know the death rate among children in the state run institutions and we have no information about adoption.
Secondly, we lack information on individual characteristics of women abandoning their children (before or immediately after 1990), meaning that we cannot control for any possible change over time in the composition of women abandoning their children.
Conclusion
In this paper, we explore how the lift of the Romanian abortion ban in December 1989, when dictator Ceausescu was killed and his regime was removed from power, affected Romanian children"s health at birth and during early childhood (at age 4 and 5) and the impact of the lift of the ban on child abandonment.
We conduct our empirical analysis on children"s outcomes at birth and during early childhood using the first representative Romanian surveys that includes information on anthropometric measures. Using a before-after and a difference-in-difference estimation strategy, we find that our main coefficient of interest has the expected sign, but they do not turn out statistically significant. The only significant result is that children born after abortion became legal have a 3.7% lower likelihood of having a low birth weight (<3kg) than children born prior to the policy change.
Our results thus suggest that the lift of abortion ban has at best a very limited impact on child health. Interestingly, these findings are very different from those found in Romania when the focus is on education or labor market outcomes (see Pop-Eleches, 2006 . One possible concern is our relatively small sample, but calculations indicate that statistic significance would not be reached for birth weight and very low birth weight even with a much larger sample size.
Our findings are consistent with (at least) two possible explanations. The first one has to do with emotional changes and in particular with the fact that even though the children born just before July 1990 (as compared to those born immediately after July 1990) were unplanned or unwanted at the time of conception, after the collapse of the communist regime women were more positive (see Gallagher, 2005) , so they could have developed a mechanism of late (4 month or later) prenatal care. The second explanation is related to the intergenerational transmission of health at birth. Currie and Moretti (2007) show that there is a strong intergenerational correlation in the birth weight of mothers and children, so that interventions meant to break this cycle are likely to be noticed only in the next generation"s health at birth. Our paper is also the first study that attempts to assess a causal relationship between abortion and child abandonment by using a unique data set covering all institutionalized children in Romania in 1997. We first notice that the lift of the abortion ban in December 1989 led to an immediate reduction in the number of abandoned children. Next, we use the variation in fertility and child abandonment at the regional level and find that the immediate impact of abortion legalization on child abandonment was of about 4 abandoned children per 10,000 live births. This effect is robust across different specifications but, even though statistically significant, is arguably quite low in magnitude. However, as we do not have information about infant mortality, the true (unobserved) effect of the lift in abortion ban could be in reality much larger.
Our paper has shown that abortion legalization in Romania had positive consequences such as decreasing the number of abandoned children. However, it would be worthwhile to further understand the consequences of access to family planning on child abandonment.
Nevertheless, as they stand, our results suggest that the lack of access to family planning may have unexpected, life lasting consequences, such as institutionalization in the form of abandonment of the unwanted or unplanned children. Significance levels are 1% ( *** ), 5% ( ** ) and 10% ( * ). Total number of observations is 1,875. Source: Authors" calculations using the 1994-95 and 1995-96 RIHS. For dummy variables, the coefficients capture the effect of switching the value from 0 to 1. Robust standard errors are shown in parentheses, while significance levels are 1% ( *** ), 5% ( ** ) and 10% ( * ). Background controls include an indicator for the child"s gender, two indicator variables for mother"s education, two indicator variables for mother"s ethnicity, a rural dummy for the place of birth of the child, 8 regions of birth dummies, log of total consumption, number of durables, number of children in the household and a survey year indicator. Source: Authors" calculations using the 1994-95 and 1995-96 RIHS. For continuous variables, the coefficient represents the marginal effect of variables evaluated at their mean. For dummy variables, the coefficients capture the effect of switching the value from 0 to 1. Robust standard errors are shown in parentheses, while significance levels are 1% ( *** ), 5% ( ** ) and 10% ( * ). Background controls include an indicator for the child"s gender, two indicator variables for mother"s education, two indicator variables for mother"s ethnicity, a rural dummy for the place of birth of the child, 8 regions of birth dummies, log of total consumption, number of durables, number of children in the household and a survey year indicator. Source: Authors" calculations using the 1994-95 and 1995-96 RIHS. Robust standard errors are shown in parentheses, while significance levels is 1% ( *** ), 5% ( ** ) and 10% ( * ). Background controls include an indicator for the child"s gender, child" age in months, two indicator variables for mother"s education, two indicator variables for mother"s ethnicity, a rural dummy for the place of birth of the child, 8 regions of birth dummies, log of total consumption, number of durables, number of children in the household. Source: Authors" calculations using the 1994-95 RIHS. Robust standard errors are shown in parentheses, while significance levels is 1% ( *** ), 5% ( ** ) and 10% ( * ). Background controls include an indicator for the child"s gender, child"s age in months, two indicator variables for mother"s education, two indicator variables for mother"s ethnicity, a rural dummy for the place of birth of the child, 8 regions of birth dummies, log of total consumption, number of durables, number of children in the household. Source: Authors" calculations using the 1994-95 RIHS. Robust standard errors are shown in parentheses, while significance levels are 1% (***), 5% (**) and 10% (*). Source: Authors" calculations using the 1997 Census of the institutionalized children. Robust standard errors are shown in parentheses, while significance levels are 1% (***), 5% (**) and 10% (*). Source: Authors" calculations using the 1997 Census of the institutionalized children.
